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Where is the knowledge we have lost in information....
(T. S. Eliot)
The objectives of a medical education are not difficult to formulate.
Stated without elaboration they are, first, to give the student a working
knowledge of the basic scientific data upon which modern concepts of medi-
cine are founded; and, second, to help him develop the ability to apply that
knowledge to the prevention, diagnosis, and treatment of disease. It is
additionally hoped that by the time the student leaves the guide-posts and
shelters of the medical school he will not only be capable of applying scien-
tific medicine at the bedside, but of planning and continuing his own further
education.
The writer believes that many medical schools accomplish these objectives
with a very fair degree of success and that the better students, when they
graduate, possess a truly remarkable fund of information and the ability to
apply it intelligently in diagnosis and treatment. On the other hand, in-
stances illustrative of an almost unbelievable lack of appreciation of the role
of emotions in the development and progression of disease, and of the
influence of disease in the production of adverse emotional states, are all
too easy to find: the man with cardiac decompensation who weeps at ward
rounds suggests hyperthyroidism to the house staff; the woman with two
abdominal surgical scars and a train of complaints is treated by a third
abdominal scarification.
It is comparatively easy to find an explanation for such defects in under-
standing. One can also readily comprehend why the recent graduate fails
to recognize the importance of familial and community relationships, of
economic and social pressures in their effects upon the health of the patient.
The great majority of students enter medical school directly from college,
where they have been living apart from the everyday world. In medical
school, for two years they spend their time in laboratory, library, and
lecture room. Then, for several more years, their life is centered in the
hospital. Here, to be sure, they are dealing with people but in large measure
with sick people recently transplanted into a strange and awesome environ-
ment. Modern medical practice makes it inevitable that the care of these
patients be conducted by a group of highly specialized physicians who all
too often think of treatment in terms of the disease rather than of the
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person who is ill. Carried to its extreme, this can result in a cardiologist's
thinking, for example, of man as a pumping station with a fascinating and
complicated system of pipes and valves subject to manifold disturbances of
power failure, pressure, blockage, and leaks. Nurtured first in an atmos-
phere of science for science's sake, weaned to a piecemeal diet of treatment
by body systems, when the recent graduate begins to forage for himself in
practice, need it surprise us if he fails to understand the importance of
treating the person who is ill? Should we expect him to attach due import-
ance to the r6le of emotions, to the fact that this patient has a family who
care for him and for whose welfare he feels responsible? Should we find
fault if in the beginning the young doctor may conduct himself in a manner
that adds to the emotional disturbances of his patients?
Children enjoy merry-go-rounds, but adults soon weary of retreading
the same circle. There would be no justification for the repetition of this
preamble were there to be no tangential development. Every thoughtful
medical educator recognizes the deficiencies cited, and there is a fair degree
of agreement concerning the causes. Attempts at correction have been
made, and the purpose of this article is to record two particular efforts now
in action in the School of Medicine of the University of Pennsylvania.
A medical school curriculum bears to its graduates a relation similar to
that of an architect's plan to the finished building. No matter how good the
materials used or how well the separate parts may be built, they must be
properly fitted into the right design. So, too, individual medical students
and specific courses may be of the highest caliber, but they must be an
integral part of a carefully planned curriculum if they are to result in a
well-trained physician. At the same time, no curriculum can rise above the
level of the actual teaching. If the courses to be described have attained any
success, and we believe they have, total credit is due to the teachers
responsible for their daily conduct and to the receptivity of the students
with whom they have worked.
One man no longer builds a house; the end product is the result of the
combined efforts of many men. It is more difficult today for the great
individual teacher to stand out, for he, too, is more dependent upon the
efforts of others than used to be true. This should not be taken to indicate
that great teachers do not exist; by no means is this the case. Indeed, the
volume of which this article is a part is being offered in acknowledgment
and tribute to one of the greatest of modern teachers.
THE LABORATORY
Experimental pathology in the training of a physician*
In the teaching of pathology to second year medical classes, the aim
is to present the main principles of disease processes in a manner that
*This account of the course in experimental pathology is by Dr. Balduin Lucke,
Professor and Chairman of the Department of Pathology in the School of Medicine of
the University of Pennsylvania, quoted in entirety.
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will make a foundation for the student's future clinical career. From the
beginning the student is urged to realize that pathological disturbances
are not static conditions but ever-changing processes that occur only in
the tissues and organs of a living individual: in a particular patient or in
a particular sick animal. The dynamics of disease are made evident to the
student by considering from various aspects the developmental stages of
disease processes, their progressions and their possible regressions, and
the alterations of function that accompany alterations in structure. So far
as possible the lesions in a given organ are related to disturbances in
other organs and in the patient as a whole.
To accomplish these aims, the class, though listening as a unit to a
series of lectures, is divided into eight groups, thereby permitting more
individual teaching than is possible with a large undivided class. The
several sections rotate through the various activities scheduled for the
day: they work in the laboratories of pathologic histology, of gross
morbid anatomy and of experimental pathology, have presented to them
material from recent autopsies, participate in the performance of
autopsies. In each of these activities the student is made aware that he is
investigating lesions from an individual human being. In the laboratory
of pathologic histology he is furnished with an account of the patient's
clinical course, and he is asked to interpret the preparations he studies as
to probable underlying mechanisms. In the laboratory of gross morbid
anatomy, where he sees changes in organs that can be recognized with
the unaided eye, a senior fellow from the Department of Roentgenology
demonstrates and explains the relation of the Roentgen films to the
lesions. At the presentation of fresh autopsy material or when participat-
ing in the performance of autopsies, the lesions are again related to the
preceding clinical events. Thus the student is introduced to the practice
of clinico-pathological correlation. At the same time he becomes cognizant
of the principle that although most disease processes preserve a fairly
definite pattern, their variability is far greater thavn that of normal
processes.
In no part of his course is this fact more evident than in the labora-
tory of experimental pathology, and in no other of his activities does he
see more intimately the pathogenesis of lesions. Some of his experiments
are of relatively short duration, as when he studies alterations in capil-
lary permeability or when he measures the directional movements of
leukocytes under the influence of chemotropic stimuli. Most of his experi-
ments, however, require several weeks or several months for completion,
as, for example, the production of cirrhosis of the liver, the induction of
tumors by chemical carcinogens, the development of cardiac hypertrophy
on a renal basis, the changes following total body irradiation. In such
experiments the student examines and cares for his animal much as later
he will examine and care for his patient. He is studying at first hand
pathologic processes in a living creature, and he is taught to handle his
animals with consideration and gentleness.
Work in the laboratory of experimental pathology takes up about
one-fourth of the time allotted to the course in pathology; it has helped
the student to see pathology as a subject in which form and function are
intimately interwoven, a subject dealing with processes that are forever
changing in a living being, and with the changes, whether active or
passive, that the body and its organs may undergo in disease.
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THE COMMUNITY
A family health adviser service in the miaking of a physician*t
The purpose of this project is to provide an opportunity for a medical
student to assume gradually increasing responsibility for the medical and
related problems of a family assigned to the student on his admission to
medical school and followed by him in the home, clinic, and hospital
throughout the four years of his undergraduate training. Other teaching
centers have given their third- and fourth-year students varying degrees of
contact with families, but we are not aware of any program that, up to the
present, provides such experience from the very beginning of medical
training. At first it was necessary strictly to limit the number of students
accepted for the project, but the number has been increased each year.
Suitable families known to the social service departmnt or to the hospital
are selected and asked if they would like to have a "Family Health
Adviser." There has been no difficulty on this score. The major responsi-
bility, from this point on, is purposely left to the student, who describes the
plan to his "family" and explains his own r6le as that of an adviser and co-
ordinator only, since he is a "doctor in training." Although this is a hurdle
of no mean height to many students, they are clearing it successfully.
Indeed, some of the most gratifying aspects of the plan are the manner in
which the students have handled difficult situations and the esteem they
have won from their "families."
The frequency with which a student visits his "family" or sees its
members in outpatient clinics or on hospital wards is left to him. Naturally,
it depends on a variety of factors such as the occurrence of acute illness, the
presence or absence of chronic ailments (diabetes, rheumatic fever, and the
like), the birth of a child, or the development of problems of interfamilial
relationship.
Faculty advisers (physicians and social service workers) are always
available for personal consultation. This feature is looked upon as a
necessity.
Each class group is divided into small sections that meet once a month
with faculty advisers to discuss their families. This permits each student to
gain intimate knowledge, from the members of his section, of other families.
Meetings of the entire group for general discussion of selected subjects are
also held once a month.
The program gives the student an opportunity to learn that individual
problems or disease cannot be understood or treated apart from the social
and economic stresses and strains of intrafamilial situations. He is obliged
to develop a physician-patient relationship in which he assumes responsi-
bility for the welfare of his family. Some criticism has been leveled at the
program on the grounds that a first-year student is not ready for such
responsibility. Our experience indicates that the very fact that he shares
actual responsibility develops his caution and recognition of his own limita-
tions. The success of the venture hinges largely on the student's having
* Since November 1951, this project has been supported by a grant from the
Commonwealth Fund.
tA complete description of this course is to be found in an article entitled "The
family in the training of medical students," by Hubbard, J. P., Mitchell, J. McK.,
Poole, M. L., and Rogers, A. M., Journal of Medical Education, 1952, 27, 10-18.
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ample opportunity to consult with faculty advisers. Physicians and social
workers must be readily accessible to him, they must be skilled, and they
must themselves possess an abiding interest in patients as people.
It is too soon to assess the end-effect of this program upon the eventual
capacity of the graduate to handle more satisfactorily the manifold personal
and emotional problems that beset his patients. It is not too soon, however,
to say that these students already have a broader understanding of the
origin and development of such problems. We are enthusiastic about it as
it has developed to date, and our enthusiasm is shared by the participating
students.
In years gone by, essentially every clinical teacher was a practitioner in
the true sense of the word; he thought and practised in terms of home and
family problems and carried this attitude into his daily teaching. The need
for first-hand experience during student days was then not so great. While
it is fashionable today for clinical instructors to pay lip service to the inter-
play of emotional, environmental, and physical factors, it is very difficult
for the younger hospital staff member, himself the product of a system that
paid scant attention to such annoying side issues, whose own experience is
limited to the medical center network and who may be keeping one foot
and half of his mind in the laboratory, to be so steeped in this interplay and
its effect on the course of disease in the patient that he brings it into his
daily teaching without conscious effort. This being true, we must counter-
balance it by providing the student now with personal experience.
Here, then, have been presented two widely separated approaches to the
problem of providing in the curriculum an opportunity for students to
overcome certain defects accruing from the recent pattern of medical edu-
cation. In one, a laboratory course in which he personally performs and
follows animal experiments, the student observes and records and then
makes deductions from what he has seen, done, and described. Thus, he
parallels in the laboratory the process he will later utilize in bedside
diagnosis. Having visualized disease as a process subject to alterations
imposed by the interactions within a living being, he is closer to a realiza-
tion of the importance of the reaction of the patient to the disease from
which he is suffering.
The other course utilizes the community as a laboratory for an experi-
ment in human relations in which the student is an active and responsible
participant. It is time to forsake the once prevalent belief that nothing
worthwhile in medicine is to be learned outside the hospital.
Our hope is that the graduate of tomorrow will approach clinical
problems with a broader vision of their genesis and a firmer foundation
upon which to base treatment, and that he will find some of the knowledge
-that is to say, the wisdom-lost by his predecessors in the gathering of
information.
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